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The Chronic Disease
It has become evident that in a large proportion of

trench fever patients invalided to England there is a

tendency to advance through a subacute toward a

chronic condition with symptoms of disordered action
of the heart and also in some cases of neurasthenia.
The features of the chronic condition are most easily
described by citing a case history of one of our

patients, an A 1 man who went through his training
without difficulty.

In November, 1915, he went to France, where he remained
at full duty till the spring of 1916, when he reported sick
several times with pains in the back, head and legs. This
was diagnosed as "influenza." After he returned to duty he
noticed much aching in the knee joints and also some head-
ache. He was admitted to hospital in France three times,
each time with fever. In September, 1916, he was admitted
to hospital (his third admission) with pains in the back and
legs, and a temperature of 103 F. He was confined to bed
for four weeks. A diagnosis of rheumatic fever was made
and the patient invalided to England, where he spent two
weeks in bed and ten weeks more in hospital. On getting, up
he noticed that he was breathless.

His headaches continued until his return to France in
March, 1917. Four days later he reported with fever and was
excused duty for four days. He then finished his retraining.
In the middle of June he again reported sick with fever and
pains in the head, back and legs, becoming worse in the
evening. This time he was excused duty for ten days.

June 30, 1917, he was sent to a field ambulance with symp-
toms as above. From there he passed to a base hospital
where he remained fourteen days. His case was diagnosed
as trench fever and he was invalided to England. He was
admitted to hospital at Hampstead, July 14, 1917. This was
approximately the four hundred and seventieth day of the
disease. From this date there were frequent small rises of
temperature. The patient was a man of good physique but
looking ill. He complained of constant aches in the legs and
shins and said his legs felt like giving way under him. The
hands and feet were sweating and tremulous. A vivid red
tache was present on light stroking. The area of splenic
dttlness was enlarged to percussion, but on account of tender-
nes of the left hypochondrium the spleen could riot be pal-
pated. The patient complained also of breathlessness on

exertion, palpitation of the heart, pain over the precordium
and giddiness, the symptoms known as effort syndrome or
disordered action of the heart. The heart was not enlarged,
and the sounds were normal. He was markedly exhausted.

This case is not an exaggerated picture of the
established chronic trench fever, which may there-
fore be defined as a state of marked debility with or
without attacks of slight fever and aching and char-
acterized by a hyperexcitability of the nervous system
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in general. The symptoms encountered may be thus
summarized in the order of their importance : ( 1 )
exhaustion; (2) giddiness and fainting; (3) head-
ache; (4) breathlessness on exertion; (5) pain; (6)
irritability; (7) lassitude; (8) sweating; (9) coldness
of the extremities; (10) palpitation and cardiac irreg-
ularity, and (11) fever.

Before the symptoms are discussed in detail, it
must be pointed out that all these symptoms are pres-
ent in the major portion of chronic cases.

In the handling and distribution of cases necessi-
tated by military exigencies, patients with predomi-
nant symptoms will tend to be evacuated to cardiac
hospitals, patients in whom nervous symptoms are
marked to neurologic hospitals, and patients com-

plaining of pains and aches to institutions for the
treatment of rheumatic conditions. All these patients,
however, if carefully examined will be found to show,"
in greater or less degree, the syndrome detailed above.

ACTION ON THE VAGUS SYSTEM
While it is extremely difficult to prove on what

part of the central nervous system trench fever acts,
we believe that a body of evidence exists which points
to a specific action on the vagus. This evidence may
be grouped under three heads :

1. It was observed by Lewis while studying dis-
ordered action of the heart that there was a tendency
in some of these cases to what was described as

"vagus lag," that is, a failure of the pulse rate to
return to normal after the performance of a specific
exercise. In other cases of disordered action of the
heart the pulse returned rapidly to normal. A close
study of this phenomenon (the return of pulse rate
after exercise) in cases of trench fever has shown
that the tendency is for a rapid and even exaggerated
return to take place. Thus in a series of eight cases
selected at random the pulse returned to below its
rest rate in half a minute in two instances. In other
words, the pulse had reached its normal rate in all
in normal time. These were cases entering the
chronic stage of the disease. In the acute stage a

relatively slow pulse is the rule, and the return of
the pulse rate to normal after effort is invariably
exceedingly rapid. "Vagus lag" therefore in these
cases is replaced by "vagus pull." This becomes
more evident when a comparison is made with the
return of the pulse in gas-poisoning controls.

2. It was observed that in a proportion of patients
suffering from trench fever a long, deep inspiration
was attended by a marked slowing of the pulse, with
or without loss of volume. In a few instances, only
loss of volume was observed. The phenomenon was

studied in control cases with no history of trench
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fever and no symptoms of disordered action of the
heart. It was not seen in these cases. To determine
whether this slowing of the pulse bore any relation-
ship to vagus activity, a number of patients showing
it were given á dose of atropin sulphate, %3 grain.
In each case atropin- was found to abolish or greatly
modify the effect of prolonged inspiration. The con-

clusion, therefore, that the phenomenon was definitely
related to vagus activity became a difficult one to
refute.

3. It was a matter of observation that a number of
trench fever patients revealed cardiac irregularities
during exacerbations of the disease, which irregu-
larities disappeared in the intermissions.

A patient came under our observation suffering from acute
trench fever, subsequently developed paratyphoid B, as proved
by blood examinations, and finally relapsed twice with char-
acteristic symptoms of trench fever, which symptoms had
been conspicuously absent during the paratyphoid attack.
During the initial trench fever his pulse tracings showed an
extrasystole every third beat; throughout the paratyphoid
fever no cardiac irregularity could be detected, though the
attack was a severe one and the observations made were
numerous, while with the trench fever relapses the extra-
systoles returned as before.

Granted that a lowering of the sinus excitability,
thus allowing stimuli to arise in other parts of the
auricular wall, is a predisposing cause of this irregu-
larity, it is manifest that vagus hyperexcitability
would act toward this end. These three aspects
when viewed in conjunction appear to us to offer at
least a strong suggestion of a specific action on the
vagus in trench fever. This view is strengthened
when the tendency to a slow pulse rate in the acute
cases, to fainting attacks and collapse is taken into
consideration. Our observations, which are supported
by those of the workers in France, show that the
transition from bradycardia to tachycardia in trench
fever cases usually takes place after the twenty-first
day of the disease, and in the greater number of cases
is found from the twenty-first to the fortieth day.
Physical activity is not a necessary factor in the
causation of disordered action of the heart, as many
patients develop the condition while lying in bed.
The impression exists, however, that allowing the
patient up does increase the severity of this sequel.
In an attempt to analyze the significance of the change
in pulse rate certain coincident clinical phenomena
were found to be of importance, as profuse sweating,
flushing, headache, throbbing of the vessels of the
neck, tremulousness, and in some cases discomfort
in the throat and chest. These phenomena have been
remarked by many observers, and have frequently
been ascribed to hyperthyroidism. This view has
been disputed, however, notably by Lewis, who found
that the administration of thyroid extract by no
means tended to exaggerate the symptoms of dis-
ordered action of the heart, a state of matters which
he suggested might have been expected had hyper-
thyroidism been the basis of the syndrome. We our-
selves, extending Lewis' work, have found in addition
that far from exaggerating the symptoms, large doses
of thyroid extract distinctly and definitely cause relief.

This finding has been confirmed in so many cases
and with such uniformity that the beneficial effect of
thyroid extract is not an accident.

The following are instances of what we mean :

Case 1.—On the forty-sixth day of the disease, the patient
developed marked sensations of exhaustion, shakiness, pro-
fuse sweating, and dyspnea on exertion. The pulse was rapid

and presented the appearance of disordered action of the
heart on the chart. He was then put on 2 grains of thyroid
extract thrice daily, and immediately the symptoms disap-
peared. A week later the thyroid extract was discontinued,
and the symptoms returned with a tendency to fainting, severe
headache and giddiness. A further course of thyroid extract
was begun, and all symptoms again disappeared. On the
patient's again being taken off thyroid extract, the symptoms
returned.

Case 2.—On the thirtieth day of disease the patient
developed profuse sweating, marked tremor, dizziness, head-
ache and tachycardia. He was then put on 2 grains of
thyroid extract three times a day, and at once got rid of
his symptoms. Treatment in this case has not been discon-
tinued, and the patient remains well.

This experience was encountered even in cases in
which there was definite thyroid enlargement, as the
following clearly demonstrates.

Case 3.—Thyroid enlargement and discomfort in the neck
accompanied tbe appearance of symptoms of disordered action
of the heart. This patient could take 9 grains of thyroid
extract daily without ill effect, indeed with comfort, for he
improved steadily while taking it.

It must not be understood, however, that the results
of our use of thyroid extract in cases of disordered
action of the heart following trench fever have led
us to the conclusion formulated by Lewis, that hyper-thyroidism plays no part in the mechanism of this con-
dition. The most striking feature of the majority of
early cases of trench fever is the disinclination of the
patient to respond to calls for effort. This disinclina-
tion is no local weakness of the legs, but a general
extreme exhaustion accompanied by fainting in many
cases and by bradycardia. At this point, as has alreadybeen suggested, the dilator

'

mechanism is in a high
state of excitability, and the patient is literally without
the power to relieve himself of the depressing effect
produced. Indeed, the falling pulse rate and occa-
sional simultaneous gastric disturbances, with sweat-
ing or pallor, stamp the attacks unmistakably as vagaland dilator in origin.

After the subsidence of the acute phenomena, it is
found that the vagus system of these patients is not
less excitable than it was at the onset of the disease,
but the response to effort has now improved

—

in
other words, the man is now able, by means of some
mechanism which is brought into play, to compensate
for the activity of his vagus mechanism when an effort
is required of him. A lead in the direction of the true
nature of this compensation has been given to us bythe fact that in some cases enlarged thyroids have
been encountered and also by the appearance of
phenomena usually associated with hyperthyroidsm.

These observations,' coupled with the good effects of
thyroid administration, have brought us to the con-
clusion that the so-called hyperthyroidism seen in
these cases is in the nature of a compensation to the
dep.ressor effects of vagus hyperexcitability.The work of Cannon, Cattell and Levy has demon-
strated that the mechanism of pressor effects, as
opposed to depressor, involves the suprarenals and
the thyroid. Cannon and Cattell0 have placed the
secretory innervation of the thyroid on a firm basis.
They showed that thyroid secretion resulted from
stimulation of the cervical sympathetic nerve and also
from suprarenal secretion, the latter through the
blood stream. That is to say, at times of suprarenalactivity a call will be made on the thyroid secretion.

It is well known that vagal stimulation with its
resulting depression calls for suprarenal or sympa-

6. Cannon, W. B., and Cattell, M.: Am. Jour. Physiol., 1916, 41, 39.

Downloaded From: http://jama.jamanetwork.com/ by a Karolinska Institutet University Library User  on 05/30/2015



thetic activity. This fact is well established in the
work of Roger,7 who says :

When, in a normal rabbit, we excite by a faradic current
the peripheral end of the cut vagus, we observe a true stop-
page of the heart, that is to say, a diastolic fall, sharp and
profound, which is almost always followed by a return of the
beats. The curve resulting is V-shaped. The first excitation
always produces the most marked effect.

If now we carry out the experiment on a decapsulated
rabbit, the first tracing obtained looks like normal tracing;
but during the second faradization, the stoppage of the heart
is prolonged and the return of the beat is made with
difficulty.

Continuing our excitations, we soon obtain diastolic
periods lasting as long as thirty or even forty seconds. . . .

How are we to explain these differences? We might say
generally that the vagus in the normal rabbit shows less and
less effect in repeated stimulations because it is becoming
exhausted. If this were the correct explanation we should
find the same phenomenon in the decapsulated rabbit. But
since in the decapsulated rabbit exactly the reverse is found,
we are forced to take into consideration the only element that
differs in the two series of experiments—the suprarenal cap-
sules. We thus arrive at the following conception :

When the action of the vagus becomes preponderant, when
it acts, that is to say, with full force on the heart, a reaction
probably in the nature of a reflex is produced on the supra-
renal capsules which give out epinephrin. This epinephrin
counterbalances the action of the vagus, prevents the stoppage
of the heart, and raises the arterial pressure.

This conception leads to the supposition that an injection
of epinephrin given to a decapsulated rabbit would cause the
heart of that animal to respond like the normal rabbit's heart.
That is exactly what happens.

The work of Cannon and others already referred
to shows that this reflex stimulation of the supra-
renals involves thyroid activity. Consequently the
normal reaction of a man to excessive excitability of
his vagus system will be a mobilization of epinephrin
and thyroid and so a reaction based on the sympathetic
system.

Examination of our patients shows that the effect
of the toxin is a more general one than a purely car-
diac vagal effect. There is in addition a depressor
effect, a circulatory effect, resulting in fainting attacks
of definite depressor and vagal origin.

In other words, not only is the heart held in inhibi-
tion, but also the wide splanchnic blood lake is dilated
and a severe fall of blood pressure, similar to that
seen during stimulation of the depressor nerve results.
This effect has been thus emphasized by Lewis8 in
describing a fainting attack observed in one of his
patients :

The simultaneous fall of pulse rate and blood pressure
stamps the attacks as vagal in origin, a view fully confirmed
by the occurrence of simultaneous gastric disturbances.

Epinephrin, as is well known, acts by constricting
splanchnic arterioles and so closing the dilated
splanchnic lake. A marked pressor effect results.
Indeed, Hoskins has shown that the pressor effect "of
epinephrin depends entirely on the emptying of this
blood lake since, if the splanchnic area is excluded
from the circulation, epinephrin no longer is able to
produce any pressor effect.

Levy has conclusively proved that the pressor effect
of epinephrin is multiplied from 200 to 300 per cent,
if thyroid is present, and he has further proved that
thyroid has no effect whatever on the vagus. '

Conse-
quently, it is evident that, as Levy has said, "thyroid
secretion renders more excitable the sympathetic

7. Roger: Quelques recherches r\l=e'\centes les functions de capsules
suprar\l=e'\nales, Presse Med., 1916, 24, 513.

8. Lewis: Report on Soldier's Heart to Medical Research Committee.

structure acted on by epinephrin in raising arterial
pressure." It therefore follows that if the blood
stream contains an excess of thyroid, less epinephrin
will be required for any given pressor effect; or, in
other words, the accelerator and other effects of
epinephrin will be less evident in these cases, and
effort will be accompanied by a smaller degree of
tachycardia. We see in this the explanation of the
slowing of the pulse we have encountered on thyroid
administration.

THE DISEASE IN TRANSITION

We may now proceed to examine more closely the
symptoms of the subacute and chronic disease, which
symptoms, as we have pointed out, are progressive in
character and subject to modification in their prog-
ress. Before doing so, however, we should like to
insist on this fact of the modification of symptoms
because, unless it is borne in mind, cases will be classi-
fied wrongly and those seen at one period will be
regarded as differing from those seen at earlier or
later periods ; such differences are merely differences
of degree. The disease, like most diseases, is a process
rather than a fixed point. Each stage presents its
own features. Each stage shades into the succeeding
stage. When we speak of the chronic disease, dis-
ordered action of the heart, neurasthenia, etc., we by
no means wish to imply that we believe the evil proc-
ess is ended or that cure does not take place. The
truth is that sufficient time has not yet elapsed to
enable us to say whether the matter ends there,
advances to some further phase of disability or grad-
ually dissolves itself in cure. A proportion of cases

certainly appear to establish a modus vivendi.
The subacute disease marks the passage from the

acute to the chronic disease. The patient at the con-
clusion of the acute stage is in a condition of lassitude,
the result, as we have suggested, of his active vagus.
He is content to lie still without doing or thinking,
and so remains unaware, in a physical sense, of his
condition. During this period the pulse chart and
temperature curve both tend to be subnormal. A
little later the patient begins to enter once more on
the affairs of life. He is now at once aware of the
disability under which he labors, that is to say, of
the disturbance in his nervous equilibrium occasioned
by his hyperexcitable vagus system. In order to
compensate for this, the opposing mechanism is called
on to make greater efforts. There succeeds a period
of rapid heart action, bouts of palpitation, and ten-
dency to sharp relapses into weakness

—

a period
that is of unstable nervous balance in which at one
time so-called thyroid symptoms manifest themselves,
at other times vagal symptoms.

Clearly, however, this stage is really a reaching
out toward a new equilibrium, that is to say, a balance
between the overexcited vagus and the sympathetic
mechanism which is becoming overexcited also as a

compensation. This new balance differs from the old
balance of health in one momentous respect

—

it is a
balance between extremes, and the daily swing of
rest and activity is therefore greatly exaggerated.
Activity becomes restless, nervous, violent; rest
becomes heavy, somnolent, deep. The symptoms of
so-called disordered action of the heart are produced,
and the chronic stage has begun. This passage from
the acute to the chronic stage shows four distinct
phases: (1) the acute attack; (2) the period of rest
following the attack; (3) the period of badly adjusted
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nervous balance, etc., and (4) the period of new
adjustment of nervous balance

—

disordered action
of the heart.

It is interesting to recall that in the course of a
series of investigations into the nature of disordered
action of the heart, Fraser and Wilson found that the
response of the patients to epinephrin, the drug of the
true sympathetic, was much exaggerated, while the
response of the patients to apocodein, a drug which
inhibits the true sympathetic, was also much exag-
gerated. This finding is in exact agreement with the
expectations we might have entertained from our clin-
ical study of the genesis of disordered action of the
heart.

THE TEMPERATURE CURVE
The normal heat of the body depends on the

amount of heat generated and the amount lost. There
is a daily swing in health showing a low temperature
in the early morning and a higher temperature in the
late evening. That this swing is determined to some

degree by the interrelationship of the pressor and
depressor mechanisms is scarcely doubtful.

We should expect, therefore, that when the new

equilibrium of our cases was established
—

what we

call the chronic stage or stage of disordered action
of the heart-—the daily swing would be of a more

exaggerated type in keeping with the exaggerated
irritability of the nervous systems concerned in the
new balance. This, in point of fact, we find, the daily
swing amounting in most instances to 2 degrees Fahr-
enheit and often extending considerably above and
below the normal line.

It must be realized, however, that a spiky relapse
of fever often occurs during the chronic stage. In
these cases nervous balance stands once more in need
of a readjustment, the extent of which will depend
on the extent of the disturbance produced in the vagal
system.

THE CLINICAL PICTURE
In the later subacute stage of the disease the patient

presents a well defined clinical picture. Throbbing
headache is complained of, the face is flushed, the
skin warm, profuse sweating occurs, marked tremor
is present, and a sense of fulness in the upper chest
is complained of. Sometimes constant nausea is felt,
and faintness frequently occurs. The patients may
faint, and often do so. When the chronic stage or
stage of disordered action of the heart has been
established, this extreme instability of the nervous

system is less well marked. The patients no longer
tend to swing from states of great excitement to states
of complete collapse. Another and different clinical
picture is seen. This clinical picture corresponds to
the entity which has acquired the title of "neuras-
thenia," by some qualified with the words "of vaso-
motor type." No matter what name may be given
to it, it will be found that there occur brisk reflexes,
coldness and blueness of the extremities, irritability
of temper, inability to fix the attention for long
periods, and exhaustion, usually provoked by sus-
tained effort, far in excess of that evoked by the same
effort in healthy men. Breathlessness on exertion,
palpitation, precordial pain and giddiness are features
of both subacute and chronic conditions. .

(To be continued)

PHYSICAL EXAMINATIONS UNDER THE SELECTIVE SERVICE

MEETINGS OF THE SECTION ON MISCELLANEOUS TOPICS, HELD IN THE STUDEBAKER
THEATER, CHICAGO, JUNE 13 AND 14

(Continued from page 35)

QUESTIONS AND ANSWERS CONCERNING DRAFT
REGULATIONS, CONDUCTED BY COL.

J. S. EASBY-SMITH
Thursday, June 13

Lieut.-Col. J. S. Easby-Smith said:
Question.\p=m-\Whatdisposition should be made of a registrant who

has been suffering from diabetes mellitus?

My opinion is that he ought to be rejected. I think you
will find that in the book, but if not, it seems to me you
ought to know that a man who has diabetes mellitus will
never be fit for general military service.

Question.\p=m-\Arethese rules to be applied to all men of draft age, or
onlyto those who have to be examined hereafter?

Recently the Provost Marshal-General issued a request to
boards, through the governors, to go over and recomb their
classification lists in order to correct cases that have been
improperly classified, because we realize that some have been
improperly classified without deliberate fault of the boards.
Boards ought also to comb their lists over as to physical
groupings. Section 177 provides that when a man is rejected
at camp, he shall be reclassified by the Local Board in
accordance with the findings of the camp authorities.

In the new Manual you will find short explanatory notes
to Section 177, the gist of which is as follows : We are going
to try to get the Surgeon-General to issue an instruction

Because of lack of space some of the questions and answers rather
special or non-medical in nature have been omitted from The Journal
but will be included in the reprints. Reprints will be sent by The
Journal on receipt of six cents in stamps.

which will be followed by camp surgeons, so that when they
reject a man and send back Form 1029-A or B, or whatever
it is, they will state specifically the physical cause of rejec-
tion, if the rejection is due to physical cause.

And then there is another case in which I believe we will
get cooperation through the Surgeon-General or Adjutant-
General, when the camp surgeon will again put it into the
record. Now, suppose the camp surgeon has rejected that
man because he finds him suffering with some defect which
unfits him for any sort of military service. Put him in
Class 5. If he is rejected on account of some defect, he
might leave him still in the deferred remediable group, or
in Class C for special and limited military service. Put
him in that. If you have any doubt about it, examine him
over again, and group him ; and then bear this in mind :
You know the Local Board and the District Board have the
authority to reopen, reclassify or reexamine cases at any
time they choose. They cannot be compelled to do so. It
is absolutely discretionary. You may have a man who is a
malingerer. He may come in with some sort of a fixed up
case, and it may appear to be from some source that is not
what it appears to be. There are a great many rejected.
On subsequently learning that he is in good shape, and is
working, call him in and examine him and regroup him.

Question.—Has the Advisory Board the same power as Local and
District Appeal Boards?

Let me say that the Medical Advisory Board has no power
except as the name indicates, to advise. The law puts the
decision of these matters in the Local Board, subject to
appeal and review by the District Board. The Medical
Advisory Board makes the examination for the benefit of

Downloaded From: http://jama.jamanetwork.com/ by a Karolinska Institutet University Library User  on 05/30/2015


